Anaesthetic technicians play a key role in the operating room, yet little is known about their levels of job satisfaction or workplace stress. A blinded, confidential single mail-out survey was posted to anaesthetic technicians in New Zealand. The survey consisted of demographic information, a job satisfaction survey, the Maslach Burnout Inventory and the Short Form 12. At total of 154 forms were returned (51% response rate). Respondents worked predominantly in public hospitals and many had duties outside the operating room. Job satisfaction was related to teamwork, practical nature of work and patient contact, while dissatisfaction was related to lack of respect from nurses and limited career pathway. High to moderate levels of emotional exhaustion (48%), depersonalisation (39%) and low levels of personal accomplishment (58%) were indicators of burnout. The Short Form 12 revealed high levels of physical impairment in 24% and emotional impairment in 35% of respondents. These data suggest that work is needed to evaluate anaesthetic assistants' job structure and actively manage their important physical and emotional sequelae.
A considerable body of work has accumulated over the past 10 years that has looked at the impact of stress in the workplace. Recently, attention has been drawn to the healthcare area and the effects of job stress and burnout. In one Australasian study looking at levels of stress in anaesthesiologists, the main reported factor that reduced stress was the presence of trained assistants 1 . However, data from the Australian Incident Monitoring Study would indicate that poorly trained assistants may actually contribute to adverse outcomes 2 . The presence of a competent, well trained assistant/ technician would appear to be essential for the specialty of anaesthesiology to continue to lead in the field of safety. There have been no studies that have identified levels of stress, burnout and job satisfaction within anaesthetic technicians. Nevertheless, these could have important implications for anaesthesiologists, who rely heavily on this group of co-workers.
The aim of this study was to identify levels of stress, job satisfaction, health and wellbeing and burnout in anaesthetic technicians working in New Zealand.
METHODS
An eight-page postal questionnaire was sent out via a single de-identified mail-out to all anaesthetic technicians who were registered as members of the New Zealand Society of Anaesthetic Technicians. The questionnaire was accompanied by an introductory letter from the two authors describing the study and included a reply paid envelope with an identification number to allow a prize to be drawn at the end of the study. The questionnaires were not numbered and the envelopes were collated separately. A prize valued at NZ$50 was offered as an incentive to complete the survey.
The questionnaire consisted of four separate parts. The questionnaire font was 12 to 14 point size, using mainly tick box answers, with room for free narrative comments.
Part one consisted of demographic information which asked respondents to tick appropriate boxes (age, gender, place of work i.e. public/private, region worked, number of years qualified, country initially trained and areas outside the operating room where they were deployed).
Part two was developed along a modified Delphi technique 3 . A small group of six anaesthetic technicians, chosen at random from the society of technicians' database were given a series of questions about job satisfaction and stress via an email round robin approach. Neither of the authors took part in this process. Respondents replied individually and results were subsequently fed back to the forum via email. Individual respondents could be identified by their email addresses. The top four to six responses within each group were then used to create stems for a five-point Likert-type scale ranging from "strongly agree" to "strongly disagree". In total, seven questions were created using this approach, asking respondents to tick the most appropriate box.
Part three consisted of the Maslach Burnout Inventory (Human Services Survey) (see Appendix 1 on the online version), that required respondents to use a seven-point Likert-type scale from "Never" (0) to "Every day" (6) 4 .
Part four was a Short Form 12 (SF12v2) Health and Well-Being survey which measures eight domains of health and has been used widely as a brief but reliable measure of overall health status (see Appendix 2 on the online version). This survey consists of seven questions relating to aspects of physical and emotional health 5 . Respondents were asked to rate various self-oriented questions on a five-point Likert scale.
An initial pilot questionnaire was administered to a group of 10 randomly chosen technicians, following which the finalised version was created and sent out via the mailing list. The audit was reviewed by the Chair of the Northern Ethics Region and deemed not to require formal ethics committee approval.
RESULTS
A total of 302 questionnaires were sent and 154 forms were returned, a response rate of 51%. Data were used from all forms, although some were incomplete, therefore denominator values varied between the different questions.
Part 1: Demographic data
The majority of respondents were male (88). They worked predominantly in public hospitals (105, 69%) and only a few had a mixed public/private practice (13, 8%) . A large proportion of responding technicians had several years in clinical practice ( Figure 1 ). The majority of respondents were trained in New Zealand (114, 77%) or the United Kingdom (33, 22%) and only three (2%) were trained elsewhere. The respondents were involved in many areas outside the operating room in hospitals, especially endoscopy suites and emergency departments.
Part 2: Job satisfaction data
Q1. Which aspects of your job do you find satisfying?
Respondents consistently rated teamwork, practical aspects of job, clinical management and patient contact as important factors in job satisfaction ( Figure 2 ).
Q2. Which aspects of the job do you find dissatisfying?
There was a strong expression that there was a lack of respect from nursing staff, to a lesser extent surgeons and an even spread with their anaesthetic colleagues. The 'housekeeping' duties such as stocking, cleaning and organising equipment were not particularly associated with dissatisfaction. However, there was a strong trend that the limited practical nature of their job and a perceived limited career pathway were strongly associated with job dissatisfaction (Figures 3a to 3f ). Q3. How can the job be improved? Respondents identified better education and improved career pathway and to a lesser extent getting other staff to help with housekeeping, improved respect and increased decision making in the workplace (Figure 4 ).
Q4. Are there other areas in the hospital anaesthetic technicians could be utilised?
Respondents gave a wide variety of areas in which they could be utilised, including phlebotomy clinics, cannulation service, preadmission clinics and insertion of peripheral central lines. Some technicians indicated they could be independent practitioners, while others indicated they could become personal assistants to the anaesthesiologist.
Q5. Subjective stress levels
There was a wide spread of responses about the subjective feeling of stress in both trained and trainee technicians. Forty-eight percent (14) of trainees had subjective stress scores of greater than seven compared to 31% (37) of trained technicians ( Figure 5 ).
Q6. Are there aspects of your job which you find stressful?
Free narratives were returned. A few examples are recorded below; "2:1 operating room to technician ratio... needing to be in more than one place…", "friction of lists not finishing on time", "grumpy, picky anaesthetists", How can the job be improved? "sometimes bullying at the workplace", "parking" and "dealing with incompetent and disinterested managers".
Q7. How do you react to stress?
Respondents managed stress in variable ways, especially discussing issues with colleagues and anaesthesiologists but were less likely to resort to alcohol or smoking. Many respondents did not see taking annual leave or sick leave as a solution to resolving stress ( Figure 6 ). 
Part 3: Maslach Burnout Inventory-Human service
Levels of emotional exhaustion, depersonalisation and personal accomplishment are shown in Figures 7a, 7b and 7c. High and moderate levels of emotional exhaustion were described by 48% (n=137), depersonalisation by 39% (n=148) and personal accomplishment by 58% (n=147) of respondents. Missing values account for differences in denominator data.
Part 4: The SF12 Physical and Mental Component scores
A significant proportion of respondents scored highly in indices associated with physical and mental impairment. Twenty-four percent of respondents described severe physical impairment, while 35% had moderate to severe mental impairment (Figure 8 ).
DISCUSSION
The present study has demonstrated that a significant proportion of anaesthetic technicians in New Zealand are subject to high levels of stress and also have evidence of burnout and physical and mental distress. Given that these practitioners work closely with anaesthesiologists, it is in the interest of our specialty to pursue improvements in this area.
The major indicators of job dissatisfaction appeared to be related to interpersonal relationship issues within the operating room, especially with their nursing and surgical colleagues and a much lesser extent with anaesthesiologists. Given the international shortage of operating room nurses, there is a push to introduce operating room technicians more widely. This creates potential tension between nursing and technical staff and may reflect the attitudes within this sample. Importantly the lack of a clear career pathway was also a major determinant of dissatisfaction. This is consistent with other studies and differs from the medical profession. Goodfellow et al identified stressors within the intensive care unit (ICU) and noted that ICU nurses had significantly greater pressure from lack of career and achievement and much lower job satisfaction that junior and senior medical staff 6 . This was supported by their comments on ways to improve their jobs that included better education, increased decision making and better career pathways. Self-determination of working lives has been seen as important factors in the working lives of anaesthesiologists. Three quarters of respondents in an Australian study identified lack of control of their working lives as a major source of job dissatisfaction 1 . Kinzl et al looked at the influence of working conditions on Austrian and Swiss anaesthesiologists and identified that having a degree of control at work and being actively involved had a strong effect on satisfaction 7 . Many hospitals are now deploying technicians outside the operating rooms and this may contribute to improved job satisfaction. At the present time in New Zealand, anaesthetic technicians' skills are required in endoscopy suites, as well as part of resuscitation teams. During a recent junior doctors' strike in New Zealand, technicians in the authors' hospital were asked to assist with an out-of-hours cannulation service. Allowing greater flexibility within hospital environments would potentially promote greater job satisfaction. Anaesthesiologists tend to favour working in team environments 8 and this is also reflected in this present group of anaesthetic technicians, as many respondents indicated teamwork as a major source of satisfaction.
Anaesthetic technicians responded in a different fashion to stress compared to their medical colleagues 1 . Both groups tended to strongly favour debriefing and/or discussion as methods used to manage stress. Technicians however saw lesser value in taking annual leave or sick leave as a coping mechanism while anaesthesiologists rated smoking and alcohol use higher. An important issue relating to leave is availability and active leave management. While it is uncommon for anaesthesiologists in most institutions to be limited in their leave applications, there is a subjective feeling that staffing shortages, rostering issues and possibly poor planning limit leave availability for technicians. This has obvious adverse outcomes for individuals and institutions.
The Maslach Burnout Inventory is a wellrecognised, validated tool for assessing burnout. The version used in this study was specifically designed for use for health professionals and has undergone testing and validation in a medical and nursing population. Of further advantage is that there are several studies in other clinical areas that can be used to compare scores from this study. Respondents reported high values for all indices of burnout, although they were comparable to other studies involving anaesthesiologists, intensive care staff and surgeons 1, 9, 10 , consistently giving the prevalence of moderate to severe burnout between 20 to 60%. This must be a concern not only to individual specialties but also to healthcare institutions and governmental bodies. Lederer et al evaluated specific working conditions that led to burnout in a group of anaesthesiologists with a prevalence of burnout at 26% and full blown burnout syndrome at 3.5% 11 . Their results demonstrated that jobs with low complexity, little variability, with little control of time predisposed to burnout while ensuring open communication and optimising peer contact was an important preventative strategy. The sequelae of burnout are widespread. Job dissatisfaction can be both a risk factor and a consequence of burnout 12 , making resolution within the same environment almost impossible to achieve. This may result in unstable workforces, leading to understaffing and greater stress placed on those remaining. Many respondents' narrative comments reflected dissatisfaction and significant physical and psychological sequelae. Burnout predisposes to depression and suboptimal patient care. In this study group, significant physical and psychological impairment was reported between one-quarter and one-third of all respondents, hence the potential for adverse patient and practitioner outcome is significant. There is an inverse relationship between age and burnout. A large proportion of our respondents had been qualified for many years, while a greater proportion of trainees had higher subjective stress scores. This has implications for training, as greater attention may need to be given to those younger technicians with potentially greater risk of developing burnout syndrome compared to their older colleagues.
Conversely, more senior technicians may have important mentoring roles and be able to advise on coping strategies for their younger colleagues.
Other factors apart from work-related issues contribute to stress and burnout 13 . Child development (unstable childhood, parental relationships), personality factors (compulsiveness, guilt, doubt and exaggerated sense of responsibility) and family stressors (unsupportive spouse) have all been identified as precursors for burnout.
While much work has been done identifying incidence and predisposing factors of burnout, few practical and constructive solutions have been proposed.
Healthcare institutions have much to gain from improving job satisfaction and reducing stress and burnout. Satisfied employees tend to be more productive and enhance personnel recruitment and retention, as well as reducing potential complications and error.
There are some limitations to the degree that conclusions can be drawn from this study. The most important lies with the response rate of 51%. While this rate is a reasonable response from a single mail-out survey, it is obviously subject to respondent bias. It could be argued that anaesthetic technicians with most dissatisfaction had greater motivation to complete the survey. In addition there is a risk of inducing a Hawthorne effect that actually creates or magnifies pre-existing issues that were not deemed to be such an issue prior to the survey. It can be argued that important degrees of stress, burnout, physical and emotional impairment only affects a minority of respondents, yet it can also be equally argued that incidence values of 20 to 40% reflect important and significant numbers of healthcare workers at risk of further impairment. Despite these limitations, this survey does represent the opinions of a large proportion of New Zealand technicians and the size of potential adverse physical and psychological distress is still important.
This study has shown that there are many aspects of the roles of anaesthetic technicians that can be improved and some sources of dissatisfaction have been highlighted. Importantly this has a significant physical and emotional impact. Does this study offer any information on how specifically these issues can be addressed? The following are some proposed paths to explore to reduce some of the issues.
Review of job structure within the whole operating room environment and identifying clear roles for all with equitable remuneration would tend to minimise some of the interdepartmental tensions. The career pathway of anaesthetic technicians should be reviewed in parallel with hospital-wide analysis of staff competencies, core values, emerging roles and flexibility and the possibility of greater involvement out of the operating suite evaluated. A mentoring program may assist with trainee issues and provide greater job satisfaction for the more qualified technicians.
Finally, basic issues need to be actively managed, such as having a personal physician, ensuring adequate annual leave is taken and that appropriate sick leave is available.
This survey has highlighted many issues that pertain to the job satisfaction and levels of stress within a group of anaesthetic technicians in New Zealand. The results, like many others, describe a group of healthcare workers with important issues that need actively managing. Anaesthesiologists have an important role in ensuring that our anaesthetic technician colleagues are supported as their ongoing commitment within the operating room also contributes to their own job satisfaction, reduces their stress levels and improves patient safety.
